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Health behaviour and COVID-19: Initial findings on the pandemic
Abstract
The COVID-19 pandemic poses new challenges to both individuals and societies that impact health behaviour in many 
ways. This narrative review brings together initial findings for smoking, alcohol use, nutrition, physical activity and obesity. 
Smoking and obesity are potential direct risk factors for a severe course of COVID-19, and alcohol abuse, physical inactivity 
and an unbalanced diet can be indirect risk factors. The constraints of public life to contain the COVID-19 pandemic 
reduced the opportunities for physical activity and sports, although the initial results on physical activity during this 
period for Germany do not reflect this assumption. While a part of the population reports making healthier diet choices 
than before the pandemic, others do not. For smoking and risky alcohol use, data at an aggregate level for the general 
population do not indicate any behaviour changes. However, different trends appear to be emerging for different population 
groups pointing to the fact that social inequalities in pandemic-related changes to health behaviour must be assumed. 
Should further studies confirm these results, this would indicate a need for pandemic-specific prevention measures. 
Furthermore, specifically during the pandemic, prevention and health promotion measures directed at changes to health 
behaviour should continue to be implemented and adapted to the restrictions due to the pandemic. Equity in health 
should be promoted in particular.
  TOBACCO · ALCOHOL · PHYSICAL ACTIVITY · NUTRITION · OBESITY · COVID-19 · PANDEMIC · SARS-COV-2
1. Introduction
The COVID-19 pandemic has affected our behaviour in 
different ways, for example our interaction with other peo-
ple or our online and purchasing behaviours. In particu-
lar, the measures to contain the COVID-19 pandemic were 
sometimes accompanied by major changes to our life-
style and everyday behaviour. As there is no vaccination 
against a SARS-CoV-2 (Severe Acute Respiratory Syn-
drome Coronavirus 2) infection yet, protective measures 
mainly consist of non-pharmaceutical measures in form 
of behavioural recommendations and rules. Accordingly, 
to protect health, the population was asked to adopt 
behaviours such as reducing social contact, respecting 
physical distancing, wearing protective and everyday 
masks and to comply to hand hygiene rules [1, 2]. How-
ever, behaviours that are generally summarised under the 
term ‘health behaviour’ like healthy eating, exercise or 
avoiding the use of addictive substances, are also being 
discussed as influencing factors in the COVID-19 pan-
demic. For example, public life regulations to restrict peo-
ple’s movement and contact with others (e.g. so-called 
lockdown) posed special challenges, which can also 
impact on the amount of exercise and nutritional 
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Information Center (Elsevier’s free health and medical 
research on the novel coronavirus (SARS-CoV-2) 
and COVID-19), Qeios and ResearchGate COVID-19 
Section. Titles and abstracts were searched for keywords 
like alcohol, smoking, physical activity, exercise, move-
ment behaviour, restrictions, immune system, respirato-
ry tract infections, diet, nutrition, obesity, covid, corona-
virus and some German keywords such as körperliche 
Aktivität, Sport, Veränderung, Bewegungsverhalten, Ein-
schränkungen, Atemwegsinfektionen. Inclusion criteria 
were German or English language and the availability of 
a full text. However, the selection of articles and sources 
was subjective and unsystematic and therefore does not 
claim to be complete and reproducible.
behaviour and thus have a considerable influence on 
health and well-being. The regulations also closed access 
to sports facilities, restaurants and supermarkets or 
imposed barriers to such access. 
People face different risks of contracting SARS-CoV-2 or 
developing a severe course of COVID-19. This fact has also 
drawn attention to health behaviour and its importance as 
a risk factor for contracting COVID-19 or developing a 
severe course of the disease. The factors considered spe-
cifically include smoking and obesity although alcohol use, 
lack of exercise and dietary habits are considered to be 
indirect factors.
This paper examines the role of health behaviour in 
COVID-19 infection and the potential changes to health 
behaviour caused by the measures taken to contain the 
COVID-19 pandemic (Figure 1). Smoking, alcohol use, 
nutrition, exercise and obesity were therefore the focus of 
the considerations in this paper. 
2. Methodology
We conducted a narrative review to provide a broad over-
view of health behaviour in context of COVID-19 with the 
aim of providing a synopsis of the current state of research. 
The publications included in the review are based on 
research conducted between the end of February and mid-
June 2020. Articles published after that date were not 
included. The literature search for health behaviour- 
related factors was conducted on the following data - 
bases and search engines: PubMed, Embase, Scopus, 
Cochrane Library, Google, Google Scholar, medRxiv 
(Preprint Server for Health Sciences), Novel Coronavirus 
Figure 1 
Questions considered by the paper
Source: Own figure
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immune system [15] and can therefore be a relevant factor 
regarding COVID-19. So far no studies are known that 
investigate SARS-CoV-2 infections or (severe courses of) 
COVID-19 connected to levels of alcohol use. However, as 
a systematic review of 17 observational studies conducted 
between 1985 and 2015 shows [16], chronic alcohol abuse 
is a risk factor in acute respiratory distress syndrome 
(ARDS). ARDS is also one of the most serious COVID-19 
complications [17, 18]. So far, however, no direct link between 
alcohol abuse or dependence and ARDS in COVID-19 has 
been described. On the contrary, for example on social 
media and other communication channels, the claim has 
been made that alcohol kills viruses and can thus prevent 
COVID-19. This is, however, not true. In a specific fact sheet 
on alcohol use and COVID-19, the World Health Organiza-
tion (WHO) corrects this misinformation [19]. 
Physical inactivity is a risk factor for certain diseases 
that are being discussed in connection with a more severe 
course of COVID-19 [20]. These include obesity, type 2 
diabetes and coronary heart disease. Thus, physical inac-
tivity could indirectly – and over time – promote a more 
severe course of COVID-19. Only one study has investi-
gated the potential correlation between physical inactivity 
and COVID-19 disease courses so far. It showed that a lack 
of physical activity increases the hospitalisation risk of 
COVID-19 patients [21]. Physical activity, on the other hand, 
can serve as a protective factor for various noncommuni-
cable and chronic diseases [22]. Physical activity and doing 
sports also strengthen the immune system [23]. Regular 
light to moderate physical activity level can boost immune 
function and generally reduce the risk of contracting 
viral infections, as well as the duration or severity of the 
3. Results 
3.1. Health behaviour and probability of contracting  
COVID-19 and severity of disease course
Regular smokers face higher risks for many infectious dis-
eases and often also have a greater risk of suffering a more 
severe course of disease [3, 4]. In addition, with regard to 
COVID-19, smoking was discussed early on as a risk factor 
for a severe course of disease. Tobacco use also increases 
the risk of developing many noncommunicable diseases, 
such as chronic obstructive pulmonary disease (COPD) or 
diabetes mellitus, which are considered risk factors for a 
severe course of COVID-19 [5]. Numerous studies and sev-
eral reviews have been published on the link between 
COVID-19 and tobacco use [6–13]. However, as the method-
ological quality of these studies was mostly poor, the 
significance of results is rather limited. There is currently no 
reliable evidence that SARS-CoV-2 infection rates among 
smokers are higher [12]. However, a correlation between 
tobacco use and the severity of COVID-19 is found: a regu-
larly revised systematic literature review with meta-analysis 
concluded that current smoking is associated with a higher 
risk of severe COVID-19 disease progression than never 
smoking [12]. There is no statistically significant correlation 
between this risk and former smokers compared to people 
who never smoked. Statistically there is also no significant 
evidence of a higher mortality for smokers who develop a 
COVID-19 disease [12]. Preliminary initial evaluations of more 
than 5,000 deaths in England show that COVID-19 mortality 
was higher among former smokers (age-adjusted) [14]. 
Alcohol abuse (defined by monthly drinking frequency 
or amount of alcohol consumed per day) weakens the 
Smoking and obesity can  
be risk factors for a severe 
clinical course of COVID-19.
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of a SARS-CoV-2 infection. However, preliminary analyses 
of patient data and data from cohort studies suggest that 
obesity can increase the risk of developing a COVID-19 
disease [21, 37–39]. In addition, several clinical studies and 
first systematic reviews indicated that obesity can be a risk 
factor for a severe course of COVID-19 [21, 38–43]. This is 
mainly attributed to the fact that obesity is often associated 
with other diseases (e.g. diabetes mellitus, hypertension 
and lipometabolic disorders) [44, 45]. Furthermore, it is 
also assumed that, regardless of other risk factors, obesity 
itself may have an adverse effect on the course of COVID-19 
[44, 45]. Possible mechanisms being discussed include 
metabolic changes caused by metabolic products of fat 
cells, which could have an impact on the functioning of the 
immune system, and therefore increasing the risk of a 
severe infection and reducing the effectiveness of antiviral 
drugs [44, 45]. Moreover, an increased fat mass – especially 
in the abdominal and thoracic part of the body – can impair 
normal respiratory function and thus worsen the course of 
a COVID-19 disease [44, 45]. Whether obesity among 
COVID-19 patients is associated with increased mortality 
is not yet clear [44]. However, there are indications that 
obesity could be associated with increased mortality due 
to COVID-19 [14, 46, 47].
In summary, smoking and obesity can be direct and 
chronic alcohol abuse, physical inactivity and an unbal-
anced diet can be indirect risk factors for a severe course 
of COVID-19. Health behaviours such as non-smoking, 
avoiding risky alcohol use, eating a balanced diet and suf-
ficient physical activity help strengthen the immune system, 
which potentially positively affects the course of COVID-19 
disease.
infection [24]. Yet, extremely strenuous physical activity 
during the early stages of an infection can increase the 
speed and make it easier for viruses to cross the upper air-
way immune barrier and so increase the risk of developing 
the disease [24]. 
At the time of the review, no scientific studies had inves-
tigated the effects of a healthy diet or the consumption of 
specific foods on a person’s risk of developing or suffering 
from a severe course of COVID-19. Ample evidence how-
ever indicates that a healthy and varied diet helps strengthen 
the immune system, where the interaction of many nutri-
ents appears to play an important role, including vitamins 
A, C, D, and E and the trace elements zinc, selenium, iron 
and copper [25–29]. Studies on COVID-19 and nutrition 
have so far focused mainly on vitamin D. A protective effect 
of vitamin D supplementation in respiratory tract infections 
is also being discussed for COVID-19, especially regarding 
risk groups such as older people or people with stronger 
skin pigmentation [30–32]. Initial trials reported a lower 
vitamin D status (25(OH)D concentration in the blood) of 
COVID-19 patients and these patients were more likely to 
present a vitamin D deficiency than control groups [33, 34]. 
Some European and US-American observational studies 
have also described a tendency for COVID-19 mortality to 
be higher in countries where vitamin D deficiency is more 
common, yet where unable to provide evidence for a causal 
relationship [35, 36]. 
A balanced diet and sufficient physical activity make an 
important contribution to a proper energy balance, which 
can prevent a person from developing overweight and obe-
sity. At the time of the literature review, no studies were 
found which indicated that obesity could increase the risk 
A balanced diet and  
sufficient physical activity 
strengthen the immune 
system.
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in training frequency as well as in sedentary behaviour in 
March 2020 compared to before. An analysis by the fitness 
wristband manufacturer Fitbit shows that people in Ger-
many walked 11% fewer steps per day in March 2020 than 
in March 2019 [53]. At present, there is a lack of represen-
tative data to show physical activity levels for the different 
areas of life (work, leisure and transport) that would en able 
a differentiated evaluation (by age group, socioeconomic 
status and psychosocial issues). This data would be 
required to make detailed statements regarding the restric-
tive containment measures-related changes to activity 
levels across population groups.
The changes in everyday life resulting from the contain-
ment measures potentially also impacted on the dietary 
habits of the population. Initial findings have been pub-
lished in various countries. However, the methodological 
quality of these studies is highly heterogeneous and usu-
ally accompanied by strong limitations such as a lacking 
claim of representativeness. Several cross-sectional stud-
ies from Europe and Australia indicate that COVID-19 
related measures may have had a negative impact on the 
population’s dietary habits [54–59], for example a more fre-
quent consumption of sweets and snacks [55–59]. In addi-
tion, many participants stated they had consumed less 
fresh fruit, vegetables and fish [57, 59]. A general increase 
in daily food consumption or an overall greater energy 
intake is also addressed by several studies [55, 56, 58, 59]. 
On the other hand, some cross-sectional studies do also 
report that the dietary habits of participants had become 
healthier during restrictive containment measures [57, 60]. 
For example, consumption of fruit and vegetables (fresh 
and frozen) and canned fish increased, while the consump-
3.2 Health behaviour and measures to control COVID-19
Individual motivation and capability as well as the avail able 
options for action influence health behaviour and potential 
changes to health behaviour [48]. The restrictions imposed 
on public life to contain the COVID-19 pandemic have 
strongly influenced these options.
Public sphere restrictions have changed people’s habits 
regarding physical activity and sports. For example, sports 
courses did not take place and sports facilities were closed. 
Active commuting has been reduced by, among other 
things, working from home arrangements, closures of child 
care facilities and schools, and limited access to shopping 
and leisure facilities. The results of the COVID-19 Snapshot 
Monitoring (COSMO) [49], an online survey in Germany, 
which was conducted on 14 and 15 April 2020, did not show 
changes to leisure-related physical activity and muscle 
build-up exercise levels during the restrictive containment 
measures [49]. For the analysis, COSMO results were com-
pared with those of the population-wide German Health 
Update (GEDA 2014/2015-EHIS) [50]. The results of the 
COSMO survey do not reveal the extent to which the over-
all level of physical activity including distances actively trav-
elled has changed. A study from England confirms that 
adult population physical activity levels have remained sta-
ble [51]. However, an online cross-sectional survey on the 
training behaviour of the adult population in Belgium [52] 
revealed differences in physical activity behaviour: people 
in the age group 55 and older, those with low education 
and those who were used to exercising with friends or in a 
sports club stated that they had not exercised as much dur-
ing lockdown. Overall, this study shows a general increase 
Evidence on the effects of 
containment measures on 
health behaviour is scant and 
sometimes contradictory.
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many smokers experience consuming tobacco as a 
stress-reducing factor [62]. In addition, restriction of social 
contacts makes it more difficult to seek help to quit smok-
ing [63]. An online survey on the use of alcohol and nico-
tine products during the restrictive containment measures 
revealed that 11% of smokers in Germany had stopped 
smoking [64]. On the other hand, 43% of the smokers inter-
viewed answered that they had smoked more during the 
restrictive containment measures, while 9% reported they 
had smoked less. According to the study, specifically peo-
ple with low education and those who experienced changes 
to employment conditions such as leave of absence or 
working from home arrangements increased their con-
sumption. Results from England showed that a greater 
number of people had quit smoking or attempted to quit 
following restrictive containment measures [63]. In Ger-
many, too, prevention measures included the suggestion 
to use the COVID-19 pandemic as an opportunity to quit 
smoking [65]. Here, further research needs to reveal how 
current prevention measures can be improved in the event 
of an epidemic or pandemic.
The COSMO survey provides data relating to alcohol 
use in Germany during the restrictive containment mea-
sures. However, this data does not show a trend towards 
more frequent alcohol use [49]. The Global Drug Survey 
(GDS), a worldwide online survey on drugs consumption, 
also provides results on changes in alcohol use during the 
COVID-19 pandemic. In a first interim evaluation, data from 
more than 40,000 people was analysed [66]. 44.0% of par-
ticipants reported that they had drunk more alcohol during 
the pandemic, with 25.5% reporting that they had drunk 
less [66]. The main reasons are given for increased drink-
tion of soft drinks was lower than before [56, 57, 59]. The 
findings consistently point to increased cooking at home 
[57–59, 61]. Cohort data from the French NutriNet-Santé 
study also showed that some people’s eating habits had 
improved, while those of others had deteriorated or not 
changed at all [59]. The unfavourable changes to dietary 
behaviour included: more frequent consumption of snacks, 
less consumption of fresh foods (especially fish and fruit) 
and increased consumption of sweets, biscuits and cakes. 
Reported consumption changes of these foods in the oppo-
site direction were considered to be favourable changes. 
The changes in dietary behaviour were associated with so -
cioeconomic factors, and a person’s occupational and fam-
ily situation. In the case of Germany, this year’s nutrition 
report shows initial data on nutritional behaviour during 
the COVID-19 pandemic. Around 30% of participants aged 
14 and older stated that they had cooked more often them-
selves during the restrictive containment measures than 
before. In addition, people more often ate meals with their 
families than before the containment measures [61]. Over-
all, there are indications that different population groups 
have dealt differently with the restrictions imposed on daily 
routine by the containment measures, both in terms of 
dietary behaviour and physical activity.
Scant information is currently available on how mea-
sures to control the corona pandemic have affected the 
German population’s use of tobacco. Since smoking has 
been increasingly reported as a possible risk factor for a 
severe COVID-19 disease course, an increase in attempts 
to stop smoking seems plausible. At the same time, it is 
conceivable that social isolation, existential fears and health 
concerns could lead the use of tobacco products to rise, as 
The effects of  
containment measures  
differ in population groups.
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4. Conclusion and outlook
The COVID-19 pandemic poses new challenges to people 
as individuals and as a society across the board, which 
affect health behaviour in many ways. Protection measures 
to contain the pandemic have at times demanded major 
lifestyle changes and are likely to affect our everyday health 
behaviour for some time. Restrictions or bans on social 
contact, temporary quarantine or physical distancing mea-
sures affect the opportunities people have to engage in 
physical activity, their shopping behaviour and working 
conditions, but also impact psychosocial health [67, 68]. 
From summer 2020, the extent to which future measures 
to contain the COVID-19 pandemic will restrict everyday 
life cannot yet be estimated. It is therefore crucial to under-
stand the relationship between the COVID-19 pandemic 
and health behaviour in order to counteract with targeted 
prevention measures if necessary. 
Initial data on physical activity behaviour for the Ger-
man population indicate that people may not have been 
less physically active during restrictive containment mea-
sures than before, which is surprising given the initial 
restrictions and the closure of sports facilities. However, 
the only data available so far is from a non-representative 
online survey for adults. Moreover, sports clubs also began 
offering virtual exercise and other online courses [69]. 
Studies from other countries indicate that activity levels 
developed differently across population groups, for exam-
ple, those used to exercise with friends or in a sports club 
now exercised less. Initial observations for dietary behav-
iour also indicate differentiated developments in the pop-
ulation. While some people reported taking healthier food 
ing are that people had more time to drink and often felt 
bored. About a third of respondents said that they had 
begun drinking earlier in the day than usual. The main rea-
son for the decrease in alcohol use is said to be less social 
contact with people and settings where alcohol is com-
monly consumed. More than a third of those who drank 
less, reported improvements in physical health. Coun-
try-specific evaluations of the GDS are expected after the 
study is completed. The aforementioned online survey on 
consumption patterns for alcohol and nicotine products 
[64] showed that the majority of respondents (41.0%) had 
not reported changes to their alcohol use since the start of 
the restrictive containment measures. 21.2% reported a 
decrease and 37.2% an increase in consumption, while 
0.4% said they had only taken up drinking alcohol during 
the restrictive containment measures. Results from Eng-
land confirm an increase in risky alcohol use during restric-
tive containment measures, but also increased attempts 
to reduce alcohol use [63]. It also became clear that there 
were fewer services available to people during the COVID-19 
pandemic.
Overall, not enough data is available on the effects of 
containment measures on health behaviour such as smok-
ing, alcohol use, diet and physical activity. However, the 
evidence so far suggests that the impact of COVID-19 pan-
demic containment measures on different population 
groups varies. It is therefore necessary to carry out analy-
ses of the potentially uneven impact of the measures taken. 
This makes it important and urgent to collect data for indi-
cators of socioeconomic status and other social and life-
style determinants of health behaviour and include them 
in the analyses.
Research on COVID-19 and 
health behaviour should take 
social, sociodemographic 
and lifestyle-related factors 
into account.
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healthy lifestyle under the special conditions of a pan-
demic, which could also be used during possible future 
epidemics. For example, (psychological) support mea-
sures could be developed, especially for the most vulner-
able groups and for those who, as a result of the COVID-19 
pandemic, developed an addiction or increase substance 
abuse (alcohol, tobacco) [70].
Should further studies corroborate these preliminary 
results, it would further underline the need for pandemic- 
specific accompanying prevention measures, particularly 
with regard to health equity. Setting-based prevention 
measures, which classically consist of a health-promoting 
redesign of living spaces such as communities, compa-
nies or schools, will, in part, have to be redesigned and/
or adapted according to the measures to contain the 
COVID-19 pandemic. It is conceivable that health promo-
tion could to a greater degree rely on increasing the use 
of public community spaces, if using inside spaces is asso-
ciated to an increased risk of infection, or using digital 
technologies to involve the population in health promo-
tion. Policies should also consider the pandemic’s eco-
nomic impact, which as a social determinant, can influ-
ence health behaviour. The ‘Health in All Policies’ strategy 
can contribute to this. However, prevention aimed at 
changing individual health behaviour must also be adapted 
to the pandemic. An example of this is the special impor-
tance of risk communication in the context of a pandemic. 
It should motivate people to take informed decisions on 
protective health behaviour, e.g. through healthy eating or 
by observing physical distancing rules. In future, the devel-
opment of strategies for the prevention of communicable 
and non-communicable diseases should go hand in hand.
choices, others seem to be eating less balanced as before 
the pandemic. For smoking and risky alcohol use, data at 
an aggregate level for the total population do not indicate 
any behaviour changes. However, inequalities between sub-
groups are emerging, as parts of the population increased 
their use of legal addictive substances during the restric-
tive containment measures, for example, more people with 
lower education smoked. Interestingly, for both alcohol and 
tobacco use, there is evidence that some people are con-
sciously using the pandemic to drink less or quit smoking. 
It would seem important to provide targeted support to 
those wishing to reduce their consumption.
This narrative review has revealed the need to look more 
closely at health behaviour in the context of the COVID-19 
pandemic as promoting healthier behaviour provides an 
opportunity to reduce the risk of a severe course of 
COVID-19 disease. To identify population groups whose 
health behaviour is particularly impacted by the effects of 
restrictive containment measures, for example people in 
difficult living conditions or with previous illnesses, will 
require population-wide studies. There is also a need for 
more precise knowledge about the extent of behavioural 
changes in different groups, categorised for example by 
gender, age and living conditions which will have to con-
sider social determinants, sociodemographic factors and 
the setting (i.e. lived experience and social environment). 
Over and above indicators of socioeconomic status, this 
would have to include factors such as housing and work-
ing conditions or the settings that determine health behav-
iour (e.g. where and how physical activity was otherwise 
practised or where and how people ate). On the basis of 
such results, measures could be developed to support a 
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regard to health communication, setting based prevention 
and structural public health measures) can be applied tar-
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on physical activity.
The results presented here indicate that behaviours such 
as smoking, chronic alcohol abuse, physical inactivity, an 
unbalanced diet and obesity can be indirect or direct risk 
factors for a severe course of COVID-19. Further strength-
ening the evidence base regarding these correlations is 
important also against the backdrop of the increasing 
spread of myths and ‘fake news’ in the context of COVID-19 
and health behaviour. Based on current knowledge, there 
is no food or dietary supplement that can protect anyone 
against a COVID-19 infection or help treat the disease. This 
also applies to nicotine and alcohol. In turn, a balanced 
diet, sufficient physical activity, refraining from smoking 
and avoiding risky alcohol use should be promoted as 
measures that strengthen the immune system. All in all, it 
is hoped that a better understanding of the correlations 
between lifestyle risk factors and COVID-19 will help both 
to prevent severe disease courses and to identify those 
most at risk. 
Health behaviour in the context of the COVID-19 pan-
demic can be studied and assessed based on a wide array 
of research questions. The monitoring of different health- 
related behaviours in the general population under chang-
ing framework conditions during the pandemic – contain-
ment measures as well as social and economic conse-
quences – is just as important as the identification of 
behaviour-related risk factors in COVID-19 patients. How-
ever, the pandemic has also drawn attention to the obser-
vance of rules in the sense of ‘new’ health behaviour such 
as physical distancing, paying attention to hygiene and 
wearing face masks, which play a decisive role in contain-
ing the pandemic. Knowledge gained from the promotion 
of healthy diets, physical activity or non-smoking (e.g. with 
Journal of Health Monitoring 2020 5(S8)
Health behaviour and COVID-19: Initial findings on the pandemicJournal of Health Monitoring
11
FOCUS
14. Williamson E, Walker AJ, Bhaskaran KJ et al. (2020) OpenSAFELY: 
factors associated with COVID-19-related hospital death in the 




15. Pasala S, Barr T, Messaoudi I (2015) Impact of Alcohol Abuse on 
the Adaptive Immune System. Alcohol research: current reviews 
37(2):185–197
16. Simou E, Leonardi-Bee J, Britton J (2018) The Effect of Alcohol 
Consumption on the Risk of ARDS: A Systematic Review and 
Meta-Analysis. Chest 154(1):58–68
17. Fan E, Beitler JR, Brochard L et al. (2020) COVID-19-associated 
acute respiratory distress syndrome: is a different approach to 
management warranted? Lancet Respir Med 8(8):816–821
18. Lei S, Jiang F, Su W et al. (2020) Clinical characteristics and out-
comes of patients undergoing surgeries during the incubation 
period of COVID-19 infection. EClinicalMedicine 21:100331
19. World Health Organization (WHO) (2020) Alcohol and COVID-19: 




20. Laddu DR, Lavie CJ, Phillips SA et al. (2020) Physical activity for 
immunity protection: Inoculating populations with healthy living 
medicine in preparation for the next pandemic. Prog Cardiovasc 
Dis (efirst)
21. Hamer M, Kivimäki M, Gale CR et al. (2020) Lifestyle risk factors, 
inflammatory mechanisms, and COVID-19 hospitalization: A 
community-based cohort study of 387,109 adults in UK. Brain 
Behav Immun (87):184–187
22. World Health Organization (2018) Global action plan on physical 
activity 2018–2030: more active people for a healthier world. 
World Health Organization, Geneva
23. Goncalves CAM, Dantas PMS, Dos Santos IK et al. (2019) Effect of 
Acute and Chronic Aerobic Exercise on Immunological Markers:  
A Systematic Review. Front Physiol 10:1602
24. Matricardi PM, Dal Negro RW, Nisini R (2020) The first, holistic 
immunological model of COVID-19: Implications for prevention, 
diagnosis, and public health measures. Pediatr Allergy Immunol 
31(5):454–470
References
1. Presse- und Informationsamt der Bundesregierung (2020)  
Derzeit gültige Regeln in Bund und Ländern.  
https://www.bundesregierung.de/breg-de/themen/coronavirus/
corona-massnahmen-1734724 (As at 04.06.2020)
2. World Health Organization (WHO) (2020) Responding to com-
munity spread of COVID-19. Interim guidance. 7 March 2020. 
WHO, Geneva
3. Huttunen R, Heikkinen T, Syrjänen J (2011) Smoking and the out-
come of infection. J Intern Med 269(3):258–269
4. Feldman C, Anderson R (2013) Cigarette smoking and mecha-
nisms of susceptibility to infections of the respiratory tract and 
other organ systems. J Infect 67(3):169–184
5. Wang BL, Li RB, Lu Z et al. (2020) Does comorbidity increase the 
risk of patients with COVID-19: evidence from meta-analysis. 
Aging-Us 12(7):6049–6057
6. Alqahtani JS, Oyelade T, Aldhahir AM et al. (2020) Prevalence, 
Severity and Mortality associated with COPD and Smoking in 
patients with COVID-19: A Rapid Systematic Review and 
Meta-Analysis. PLOS ONE 15(5): e0233147 
7. Berlin I, Thomas D, Le Faou AL et al. (2020) COVID-19 and 
Smoking. Nicotine Tob Res 22(9):1650–1652
8. Emami A, Javanmardi F, Pirbonyeh N et al. (2020) Prevalence of 
Underlying Diseases in Hospitalized Patients with COVID-19: a 
Systematic Review and Meta-Analysis. Arch Acad Emerg 8(1):e35
9. Farsalinos K, Barbouni A, Niaura R (2020) Smoking, vaping and 
hospitalization for COVID-19. medRxiv:  
https://doi.org/10.32388/Z69O8A.13 (As at 15.06.2020)
10. Vardavas CI, Nikitara K (2020) COVID-19 and smoking:  
A systematic review of the evidence. Tob. Induc Dis 18:20
11. Cattaruzza MS, Zaga V, Gallus S et al. (2020) Tobacco smoking 
and COVID-19 pandemic: old and new issues. A summary of the 
evidence from the scientific literature. Acta Biomed 91(2):106–112
12. Simons D, Shahab L, Brown J et al. (2020) The association of 
smoking status with SARS-CoV-2 infection, hospitalisation and 
mortality from COVID-19: A living rapid evidence review 
(version 3). Qeios:  
https://doi.org/10.32388/UJR2AW.3 (As at 15.06.2020)
13. Patanavanich R, Glantz SA (2020) Smoking is Associated with 
COVID-19 Progression: A Meta-Analysis. Nicotine Tob Res 
22(9):1653–1656
Journal of Health Monitoring 2020 5(S8)
Health behaviour and COVID-19: Initial findings on the pandemicJournal of Health Monitoring
12
FOCUS
38. Giannouchos T, Sussman R, Mier JM et al. (2020) Characteristics 
and risk factors for COVID-19 diagnosis and adverse outcomes 
in Mexico: an analysis of 89,756 laboratory-confirmed COVID-19 
cases. medRxiv:  
https://www.medrxiv.org/content/10.1101/2020.06.04.20122481v2 
(As at 15.06.2020)
39. Khawaja AP, Warwick AN, Hysi PG et al. (2020) Associations 
with covid-19 hospitalisation amongst 406,793 adults: the UK 
Biobank prospective cohort study. medRxiv:  
https://doi.org/10.1101/2020.05.06.20092957 (As at 15.06.2020)
40. Malik VS, Ravindra K, Attri SV et al. (2020) Higher body mass 
index is an important risk factor in COVID-19 patients: a system-
atic review. Environ Sci Pollut Res Int (24):1–9
41. Xu L, Chen G (2020) Risk factors for severe corona virus disease 
2019 (COVID-19) patients: a systematic review and meta analysis. 
medRxiv:  
https://doi.org/10.1101/2020.03.30.20047415 (As at 15.06.2020)
42. Petrilli CM, Jones SA, Yang J et al. (2020) Factors associated with 
hospital admission and critical illness among 5279 people with 
coronavirus disease 2019 in New York City: prospective cohort 
study. BMJ 369:m1966
43. Lighter J, Phillips M, Hochman S et al. (2020) Obesity in patients 
younger than 60 years is a risk factor for Covid-19 hospital 
admission. Clin Infect Dis 71(15):896–897
44. Stefan N, Birkenfeld AL, Schulze MB et al. (2020) Obesity and 
impaired metabolic health in patients with COVID-19. Nat Rev 
Endocrinol 16(7):341–342
45. Muscogiuri G, Pugliese G, Barrea L et al. (2020) Obesity: the 
“Achilles heel” for COVID-19? Metab Clin Exp 108:154251
46. Docherty A, Harrison E, Green C et al. (2020) Features of 16,749 
hospitalised UK patients with COVID-19 using the ISARIC WHO 
Clinical Characterisation Protocol. medRxiv:  
https://doi.org/10.1101/2020.04.23.20076042 (As at 15.06.2020)
47. Hajifathalian K, Kumar S, Newberry C et al. (2020) Obesity is 
associated with worse outcomes in COVID-19: Analysis of Early 
Data From New York City. Obesity 28(9):16061612
48. Michie S, van Stralen MM, West R (2011) The behaviour change 
wheel: a new method for characterising and designing behaviour 
change interventions. Implement Sci 6:42
25. Zabetakis I, Lordan R, Norton C et al. (2020) COVID-19:  
The Inflammation Link and the Role of Nutrition in Potential 
Mitigation. Nutrients 12(5):1466
26. Jayawardena R, Sooriyaarachchi P, Chourdakis M et al. (2020) 
Enhancing immunity in viral infections, with special emphasis on 
COVID-19: A review. Diabetes Metab Syndr 14(4):367–382
27. Calder PC, Carr AC, Gombart AF et al. (2020) Optimal Nutritional 
Status for a Well-Functioning Immune System Is an Important 
Factor to Protect against Viral Infections. Nutrients 12(4):1181
28. Calder PC (2020) Nutrition, immunity and COVID-19.  
BMJ Nutrition, Prevention & Health: bmjnph-2020-000085
29. Iddir M, Brito A, Dingeo G et al. (2020) Strengthening the 
Immune System and Reducing Inflammation and Oxidative 
Stress through Diet and Nutrition: Considerations during the 
COVID-19 Crisis. Nutrients 12(6):1562
30. Kohlmeier M (2020) Avoidance of vitamin D deficiency to slow 
the COVID-19 pandemic. BMJ Nutrition, Prevention & Health: 
bmjnph-2020-000096
31. Martineau AR, Jolliffe DA, Hooper RL et al. (2017) Vitamin D 
supplementation to prevent acute respiratory tract infections: 
systematic review and meta-analysis of individual participant 
data. BMJ 356:i6583
32. Grant WB, Lahore H, McDonnell SL et al. (2020) Evidence that 
Vitamin D Supplementation Could Reduce Risk of Influenza and 
COVID-19 Infections and Deaths. Nutrients 12(4):988
33. D’Avolio A, Avataneo V, Manca A et al. (2020) 25-Hydroxyvitamin 
D Concentrations Are Lower in Patients with Positive PCR for 
SARS-CoV-2. Nutrients 12(5):1359
34. De Smet D, De Smet K, Herroelen P et al. (2020) Vitamin D 
deficiency as risk factor for severe COVID-19: a convergence of 
two pandemics. medRxiv:  
https://doi.org/10.1101/2020.05.01.20079376 (As at 15.06.2020)
35. Ilie PC, Stefanescu S, Smith L (2020) The role of vitamin D in the 
prevention of coronavirus disease 2019 infection and mortality. 
Aging Clin Exp Res 32(7):1195–1198
36. Marik PE, Kory P, Varon J (2020) Does vitamin D status impact 
mortality from SARS-CoV-2 infection? Medicine in drug discovery 
6:100041
37. Petrakis D, Margină D, Tsarouhas K et al. (2020) Obesity – a risk 
factor for increased COVID-19 prevalence, severity and lethality. 
Mol Med Rep 22(1):9–19
Journal of Health Monitoring 2020 5(S8)
Health behaviour and COVID-19: Initial findings on the pandemicJournal of Health Monitoring
13
FOCUS
60. Romeo-Arroyo E, Mora M, Vázquez-Araújo L (2020) Consumer 
behavior in confinement times: Food choice and cooking atti-
tudes in Spain. Int J Gastron Food Sci 21:100226
61. Bundesministerium für Ernährung und Landwirtschaft (2020) 
Deutschland, wie es isst. Der BMEL-Ernährungsreport 2020. 
BMEL, Berlin
62. Parrott AC (1999) Does cigarette smoking cause stress? Am Psy-
chol 54(10):817
63. Jackson SE, Garnett C, Shahab L et al. (2020) Association of the 
Covid-19 lockdown with smoking, drinking, and attempts to quit 
in England: an analysis of 2019–2020 data. medRxiv:  
https://doi.org/10.1101/2020.05.25.20112656 (As at 15.06.2020)
64. Georgiadou E, Hillemacher T, Müller A et al. (2020) Alkohol und 
Rauchen: Die COVID-19-Pandemie als idealer Nährboden für 
Süchte. Dtsch Arztebl International 117(25):1251
65. Bundeszentrale für gesundheitliche Aufklärung (BZgA) (2020) 
Rauchen und das neuartige Coronavirus.  
https://www.rauchfrei-info.de/informieren/rauchen-gesundheit/
corona/ (As at 12.06.2020)
66. Winstock A, Davies E, Gilchrist G et al. (2020) Global Drug Survey 
Special Edition on COVID-19. Interim Report 02/06/2020.  
https://www.globaldrugsurvey.com/wp-content/themes/
globaldrugsurvey/assets/GDS_COVID-19-GLOBAL_Interim_
Report-2020.pdf (As at 12.06.2020)
67. Dubey S, Biswas P, Ghosh R et al. (2020) Psychosocial impact of 
COVID-19. Diabetes Metab Syndr 14(5):779–788
68. Wahrendorf M, Knöchelmann A, von dem Knesebeck O et al. 
(2020) Verschärfen COVID-19 Pandemie und Infektionsschutz-
maßnahmen die gesundheitlichen Ungleichheiten? Eine Über-
sicht wissenschaftlicher Erkenntnisse zur möglichen Verschär-
fung gesundheitlicher Ungleichheiten durch die COVID-19 
Pandemie und den Maßnahmen zum Infektionsschutz. Kompe-
tenznetz Public Health zu COVID-19.  
www.public-health-covid19.de/images/2020/Ergebnisse/Hinter-
grundpapier_SozUngl_COVID19_final.pdf (As at 04.06.2020)
69. Kehl M, Strobl H, Tittlbach S et al. (2020) „Der Mensch, der 
Handball spielt, braucht den Ball, den Körperkontakt und die 
Gemeinschaft“ – Perspektiven von Sportvereins-Vertretern zur 
Schließung von Sportstätten und Alternativangeboten während 
der COVID19-Pandemie. Gesundheitswesen (submitted) 
70. García-álvarez L, de la Fuente-Tomás L, Sáiz PA et al. (2020) Will 
changes in alcohol and tobacco use be seen during the covid-19 
lockdown? Adicciones 32(2):85–89
49. COVID-19 Snapshot Monitoring (COSMO) (2020) Ergebnisse 
aus dem wiederholten querschnittlichen Monitoring von Wissen, 
Risikowahrnehmung, Schutzverhalten und Vertrauen während 




50. Finger J, Mensink GB, Lange C et al. (2017) Health-enhancing 
physical activity during leisure time among adults in Germany. 
Journal of Health Monitoring 2(2):35–42.  
https://edoc.rki.de/handle/176904/2660 (As at 06.05.2020)
51. Sport England (2020) Coronavirus – Research into how the 
coronavirus crisis has affected people’s activity levels and atti-
tudes towards exercise.  
https://www.sportengland.org/know-your-audience/demograph-
ic-knowledge/coronavirus (As at 06.05.2020)
52. Constandt B, Thibaut E, De Bosscher V et al. (2020) Exercising in 
Times of Lockdown: An Analysis of the Impact of COVID-19 on 
Levels and Patterns of Exercise among Adults in Belgium.  
Int J Environ Res Public Health 17(11):4144
53. Fitbit (2020) The Impact Of Coronavirus On Global Activity. 
https://blog.fitbit.com/covid-19-global-activity/ (As at 06.05.2020)
54. Pietrobelli A, Pecoraro L, Ferruzzi A et al. (2020) Effects of 
COVID-19 Lockdown on Lifestyle Behaviors in Children with 
Obesity Living in Verona, Italy: A Longitudinal Study. Obesity 
28(8):1382–1385
55. Gallo LA, Gallo TF, Young SL et al. (2020) The impact of isolation 
measures due to covid-19 on energy intake and physical activity 
levels in australian university students. Nutrients 12(6):1865. 
56. Scarmozzino F, Visioli F (2020) Covid-19 and the Subsequent 
Lockdown Modified Dietary Habits of Almost Half the Population 
in an Italian Sample. Foods 9(5):675
57. Di Renzo L, Gualtieri P, Pivari F et al. (2020) Eating habits and 
lifestyle Changes during COVID-19 lockdown: an Italian survey.  
J Transl Med 18(1):229
58. Sidor A, Rzymski P (2020) Dietary Choices and Habits during  
COVID-19 Lockdown: Experience from Poland. Nutrients 12(6):1657
59. Deschasaux-Tanguy M, Druesne-Pecollo N, Esseddik Y et al. 
(2020) Diet and physical activity during the COVID-19 lockdown 
period (March–May 2020): results from the French Nutri-
Net-Sante cohort study. medRxiv:  
https://doi.org/10.1101/2020.06.04.20121855 (As at 15.06.2020)
Journal of Health Monitoring 2020 5(S8)










Johanna Gutsche, Dr Birte Hintzpeter, Dr Franziska Prütz, 
Dr Martina Rabenberg, Dr Alexander Rommel, Dr Livia Ryl, 
Dr Anke-Christine Saß, Stefanie Seeling, Martin Thißen, 
Dr Thomas Ziese
Robert Koch Institute













Image of SARS-CoV-2 on title and in marginal column  
© CREATIVE WONDER – stock.adobe.com
Note  
External contributions do not necessarily reflect the opinions of the 
Robert Koch Institute.
The Robert Koch Institute is a Federal Institute within  
the portfolio of the German Federal Ministry of Health
This work is licensed under a 
Creative Commons Attribution 4.0 
International License.
